




































































µ－カルパインおよび m－カルパインはそれぞれサブタイプ特異的な触媒サブユニット CAPN1 および CAPN2，ならびに共
通の制御サブユニット CAPNS1 から構成される．触媒サブユニットは，CysPc ドメイン（PC1 および 2 ドメイン），C2L ドメ
イン，PEF ドメインの 4 種のドメインから構成され，PC1 ドメインには活性中心が存在すると考えられている．PC1 および
PC2，それぞれ protease core domain 1 および 2；C2L，C2－domain－ like domain；PEF（L/S），penta－EF－hand domains 



















































































































































































































1） Trinchese, F., Fa’ M, Liu, S., Zhang, H., et al.: 
Inhibition of calpains improves memory and 
synaptic transmission in a mouse model of 
Alzheimer disease. J. Clin. Invest., 118, 2796－
2807 （2008）.
2）  Jang, Y. N., Jung, Y. S., Lee, S. H., et al.: Cal-
pain－mediated N－cadherin proteolytic pro-
cessing in brain injury. J. Neurosci., 29, 5974
－5984 （2009）.
3）  Hernando, V., Inserte, J., Sartório, C. L., et 
al.: Calpain translocation and activation as 
pharmacological targets during myocardial 
ischemia/reperfusion. J. Mol. Cell Cardiol., 
49, 271－279 （2010）.
4）  Miyazaki, T., Honda, K., Ohata, H.: m－Cal-
pain antagonizes RhoA overactivation and 
endothelial barrier dysfunction under dis-
turbed shear conditions. Cardiovasc. Res., 
85, 530－541 （2010）.
5）  Letavernier, E., Perez, J., Bellocq, A., et al.: 
Targeting the calpain/calpastatin system as 
a new strategy to prevent cardiovascular 
remodeling in angiotensin II－induced hy-










































genetic insights into calpain biology. J. Bio-
chem., 150, 23－37 （2011）.
10）  Goll, D. E., Thompson, V. F., Li, H., et al.: 
The calpain system. Physiol. Rev., 83, 731－
801 （2003）.
11）  Hata, S., Abe, M., Suzuki, H., et al.: Calpain 
8/nCL－2 and Calpain 9/nCL－4 constitute 
an active protease complex, G－calpain, in-
volved in gastric mucosal defense. PLoS 
Genet., 6, e1001040 （2010）.
12）  Shao, H., Chou, J., Baty, C. J., et al.: Spatial 
localization of m－calpain to the plasma 
membrane by phosphoinositide biphosphate 
binding during epidermal growth factor re-
6）  Stalker, T. J., Skvarka, C. B., Scalia, R.: A 
novel role for calpains in the endothelial 
dysfunction of hyperglycemia. FASEB J., 
17, 1511－1513 （2003）.
7）  Miyazaki, T., Taketomi, Y., Takimoto, M., 
et al.: m－Calpain induction in vascular en-
dothelial cells on human and mouse athero-
mas and its roles in VE－cadherin disorgani-
zation and atherosclerosis. Circulation, 124, 
2522－2532 （2011）.
8）  Ono, Y., Sorimachi, H.: Calpains － An elabo-
rate proteolytic system. Biochim. Biophys. 
Acta, 1824, 224－236 （2012）.




















るものと考えられる．また，マクロファージにおいては µ－カルパインが ABC 輸送体を分解し，泡沫化細胞の形成を助長して
いる可能性が考えられる．血管平滑筋細胞においては，カルパインは同細胞の収縮型表現型から増殖型表現型への変換に関与
しており，プラーク安定性を左右する可能性が示唆される．結果として，全身のカルパインシステムは動脈硬化病変を促進的
に制御すると考えられる．LDL，low－density lipoprotein；LPC，lysophosphatidylcholine；sPLA2，secretory phospholipase 
A2；ABC 輸送体；ATP－binding cassette 輸送体．
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Abstract
It is widely accepted that cholesterol lowering therapy with statins is so far the most eﬀ ective 
approach against atherosclerosis. But it is unable to substantially decrease the long－term 
rates of mortality and recurrent ischemic events by use of cholesterol lowering alone. Thus, the 
molecules expressed in the vascular walls, which function as critical factors for direct control of 
atherosclerotic cardiovascular diseases, should be targeted to achieve better therapeutic outcomes. 
Calpains, which are Ca2+－sensitive intracellular cysteine proteases, tightly regulate their respective 
substrates through limited proteolytic cleavage. These regulatory proteases recognize various 
intracellular substrate molecules thereby controlling cellular kinetic and inﬂ ammatory properties. 
We have previously identiﬁ ed calpains as potential molecular targets for control of atherosclerotic 
diseases; consequently, this article assesses the potency of calpains as a novel molecular target for 
atherosclerosis. 
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